Accumulation of Ku70 at DNA double-strand breaks in living epithelial cells.
Ku70 and Ku80 play an essential role in the DNA double-strand break (DSB) repair pathway, i.e., nonhomologous DNA-end-joining (NHEJ). No accumulation mechanisms of Ku70 at DSBs have been clarified in detail, although the accumulation mechanism of Ku70 at DSBs plays key roles in regulating the NHEJ activity. Here, we show the essential domains for the accumulation and function of Ku70 at DSBs in living lung epithelial cells. Our results showed that EGFP-Ku70 accumulation at DSBs began immediately after irradiation. Our findings demonstrate that three domains of Ku70, i.e., the α/β, DNA-binding, and Ku80-binding domains, but not the SAP domain, are necessary for the accumulation at or recognition of DSBs in the early stage after irradiation. Moreover, our findings demonstrate that the leucine at amino acid 385 of Ku70 in the Ku80-binding domain, but not the three target amino acids for acetylation in the DNA-binding domain, is involved in the localization and accumulation of Ku70 at DSBs. Furthermore, accumulations of XRCC4 and XLF, but not that of Artemis, at DSBs are dependent on the presence of Ku70. These findings suggest that Artemis can work in not only the Ku-dependent repair process, but also the Ku-independent process at DSBs in living epithelial cells.